Syntheses, in vitro urease inhibitory activities of urea and thiourea derivatives of tryptamine, their molecular docking and cytotoxic studies.
Urease is an enzyme of amidohydrolase family and is responsible for the different pathological conditions in the human body including peptic ulcers, catheter encrustation, kidney stone formation, hepatic coma, encephalopathy, and many others. Therefore, the search for potent urease inhibitors has attracted major scientific attention in recent years. Urea and thiourea derivatives of tryptamine (1-25) were synthesized via reaction of tryptamine with different substituted phenyl isocyanates/isothiocyanates. The synthetic compounds were evaluated for their urease enzyme inhibitory activity and they exhibited good inhibitory potential against urease enzyme in the range of (IC50 = 11.4 ± 0.4-24.2 ± 1.5 μM) as compared to the standard thiourea (IC50 = 21.2 ± 1.3 μM). Out of twenty-five compounds, fourteen were found to be more active than the standard. Limited structure-activity relationship suggested that the compounds with CH3, and OCH3 substituents at aryl part were the most potent derivatives. Compound 14 (IC50 = 11.4 ± 0.4 μM) with a methyl substituent at ortho position was found to be the most active member of the series. Whereas, among halogen substituted derivatives, para substituted chloro compound 16 (IC50 = 13.7 ± 0.9 μM) showed good urease inhibitory activity. These synthetic derivatives were found to be non-cytotoxic in cellular assay. Kinetic studies revealed that the compounds 11, 12, 14, 17, 21, 22, and 24 showed a non-competitive type of inhibition. In silico study identified the possible bindings interactions of potential inhibitors with the active site of enzyme. These newly identified inhibitors of urease enzyme can serve as leads for further research and development.